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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When the state variable which shows an operator's reaction and/or the occurrence besides a car is 
detected by the sensor, is compared with a reference value and is over the reference value, The brake 
pressure force higher than the brake pressure force corresponding to a brake-pedal location is generated. The 
approach characterized by suspending automatic generating of the brake pressure force between specific 
holding time when it is outside the tolerance which is the approach of performing automatic-braking-system 
actuation of a car, and can admit the state variable (SBP, VBP, aBP) detected with the sensor means. 
[Claim 2] The approach according to claim 1 characterized by taking into consideration the variable (SBP, 
VBP, aBP) which shows the condition of a brake pedal as a state variable. 

[Claim 3] The approach according to claim 2 characterized by taking into consideration change (VBP) of a 
brake-pedal location as a state variable. 

[Claim 4] The approach according to claim 3 characterized by suspending automatic generating of the brake 
pressure force when it falls below the limiting value (Vlimit) as which change (VBP) of a brake-pedal 
location was specified. 

[Claim 5] The approach according to claim 2 to 4 characterized by taking into consideration change (aBP) 
of a brake-pedal rate as a state variable. 

[Claim 6] The approach according to claim 5 characterized by suspending automatic generating of the brake 
pressure force when the limiting value (adecel) as which change (aBP) of a brake-pedal rate was specified is 
exceeded. 

[Claim 7] The approach according to claim 2 to 6 characterized by being barred during brake actuation 
while automatic generating of the brake pressure force is advancing when the location (SBP) of a brake 
pedal returns in the direction of an orientation. 

[Claim 8] The approach according to claim 1 to 7 characterized by restricting the holding time (thold) by 
which automatic application of the brake pressure force is barred to fixed time amount. 
[Claim 9] The approach according to claim 1 to 8 characterized by actuation of automatic generating of the 
brake pressure force being possible only after the brake LGT switch in a car is changed to a passive state. 
[Claim 10] The approach according to claim 1 to 9 characterized by actuation of automatic generating of the 
brake pressure force being possible only after the trigger switch which detects actuation of a brake pedal is 
changed to a passive state. 

[Claim 11] The approach according to claim 1 to 10 characterized by resuming automatic-braking-system 
actuation after holding time (thold) is completed. 



[Translation done.] 
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* NOTICES * 

JPO and INPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

This invention relates to the approach of performing automatic-braking-system actuation of the car by the 

premise part of claim 1 . 

[0002] 

According to urgent evasion actuation of an operator, the automatic braking system which carries out the 
trigger of the automatic-braking-system actuation according to the brake pressure force higher than the 
brake pressure force corresponding to a brake-pedal location is known. It is assumed that urgent evasion 
actuation of an operator is urgent evasion actuation when it is detected using a brake-pedal rate and the 
pedal rate is usually over the reference value. In this case, an operator is assumed that it directs to given time 
amount and reliance also desires a big brake force by actuation of a brake pedal 
[0003] 

Such a system known for the basis of the vocabulary "a brake assistant (brake asistant)" is indicated by a 

document DE 4422664A1, DE 19629229 A 1, and DEI 9641 470AL 

[0004] 

As a result which the operator returned the brake pedal in the direction of an orientation, and released the 
brake pedal completely, or made usually reduce the brake-pedal force at least, a brake assistant operates 
until one of the state variables of a brake pedal exceeds a reference value again. In this case, it is assumed 
that the operator wants the brake force to decline to the value corresponding to a brake-pedal location at 
present. 
[0005] 

There is risk of saying that it is not too early to carry out the trigger of the brake assistant, it is not too late, 
or it does not carry out a trigger at all for the inaccurate signal by design-related signal forgery or a sensor 
error of a sensor although the reaction of the operator who does the trigger of the automatic-braking-system 
actuation is detected using a sensor. In order to detect the stroke of a brake pedal especially, when using the 
sensor containing a resistance potentiometer, the design-related sliding contact resistance may arise and a 
signal notch may arise in the input of the control device of a car. However, this notch is re-compensated 
within short time amount, and a right signal value can usually exist in a control unit. However, it is 
interpreted as emergency brake within a control unit, and although the re-standup of the signal after a notch 
is automatic, it may result in the trigger of the brake actuation which is not desirable. 
[0006] 

this invention — dependability — it is based on the technical problem that the automatic braking system 

which functions highly is specified. 

[0007] 

This technical problem is attained according to this invention which has the description of claim 1 . 
[0008] 

When it is outside the tolerance which can admit the state variable which the sensor detected according to 
the new method of performing automatic-braking-system actuation of a car, it is prepared to bar the trigger 
of automatic-braking-system actuation between specific time amount, and the reference value used as a 
foundation of the trigger of automatic-braking-system actuation is advantageously placed out of the 
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tolerance which needs to take a hold into consideration. This offers the advantage that the value in the field 
of outlying observation or a mark value is detected although it does not relate to a brake assistant's trigger 
first, and malfunction of the sensor which detects the state variable which shows an operator's reaction or 
occurrence is detectable in order to carry out the trigger of the brake assistant as a result of the fact that the 
trigger of automatic-braking-system actuation is barred by the degree between specific time amount. When 
the trigger criteria for the state variable detected by the sensor means to generate an additional brake force 
within this time amount are being met, automatic-braking-system actuation is controlled again. When there 
is an error of the signal which causes especially descent of a signal value by this, a signal can be again 
raised to that right value, without carrying out the trigger of the automatic-braking-system actuation, and 
there can certainly be the dead time or the holding time after that. When related conditions are fulfilled after 
termination of the dead time, automatic-braking-system actuation can be begun. 
[0009] 

According to the new approach, by referring to the signal value outside the tolerance which can be admitted, 
when significant, it is specified. When [ this ] significant, the holding time to which the trigger of the 
automatic-braking-system actuation cannot be carried out follows. 
[0010] 

According to 1 advantageous operation gestalt, it determines as a state variable which should inspect the 
variable which shows change of the situation of a brake pedal especially a brake-pedal location, and a brake- 
pedal location, and/or change of the rate of a brake pedal for the trigger of automatic-braking-system 
actuation. When taking the state variable of a brake pedal into consideration, next it is a velocity level, and it 
is location level first and it is [ finally it is a vibration acceleration level and ] possible by inspecting the 
value range to chronologic order to use the gradual strategy as a location, a rate, and a vibration acceleration 
level. 
[0011] 

On location level, it judges whether a sensor value is inspected preferably here, and the brake-pedal location 
is small, or it has returned in the direction of the orientation. When that is right, actuation of the automatic 
brake pressure force is barred until it ends the brake actuation in a present progressive. Although the return 
of a brake pedal can also be fundamentally judged using the rate of a brake pedal, since the result with the 
inspection of a brake-pedal location more exact than inspection of the rate drawn from the pedal location in 
the low-speed range is given, it is advantageous to detect change of a pedal location on location level in an 
especially low pedal speed range. 
[0012] 

Automatic generating of the brake pressure force can be controlled and it is possible to return a brake-pedal 
location to a no-load orientation and to make [ both ] a location increase from a partial brake location again 
until a brake-pedal location rises again. 
[0013] 

It is possible for there to be inspection forjudging whether in the velocity level, it has fallen below the 
limiting value specified by a brake-pedal rate advantageously, and to define a negative value as limiting 
value. When that is right, automatic generating of the brake pressure force is advantageously controlled 
between the fixed holding time which defined in advance or was determined. It is adjusted in order that the 
time amount to which the notch of a signal is detected, and it makes it possible to make the trigger of 
automatic generating of the brake pressure force into impossible at a degree, consequently a signal value 
goes abruptly up to a right value again after a signal notch by inspection with the velocity level using the 
prior definition of negative limiting value may carry out the trigger of the automatic-braking-system 
actuation. 
[0014] 

Rate limiting value can distinguish actual return movement of a brake pedal, and can be made and chosen so 
that clear specification of the mistaken signal may be possible. However, when rate limiting value is within 
the limits of the rate value which a brake pedal should reach, since even actual return movement is assumed 
not to carry out the trigger of the automatic-braking-system actuation within the following holding time 
usually chosen so that very short at least, it does not bring a result which is not desirable by making 
automatic generating of the brake pressure force into impossible. 
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[0015] 

With the desirable development gestalt of the approach of this invention, the deceleration of a brake pedal is 
inspected and it judges whether it is over the specified decelerating limiting value. When a pedal rate gives 
[ that it is permissible in time amount under consideration with decelerating limiting value, and ] a 
definition in advance and reliance also slows down only a big value, there is a sensor value out of range [ a 
permission possible value ], and automatic actuation of the brake pressure force is barred between given or 
predetermined time amount. 
[0016] 

Another advantage and an advantageous operation gestalt can be found out to explanation of the drawing in 
which the further claim and the flow chart of activation of automatic-braking-system actuation are shown. 
[0017] 

The flow chart shown all over drawing shows how to judge the inaccurate sensor value in the sensor value 
of the car brake system which can operate using the brake pedal operated by the conventional approach, or 
design-related deflection, and especially a brake system is equipped with the system ( brake assistant) which 
is made to generate the brake-pressure force higher than the brake pressure force corresponding to a brake- 
pedal location again and which carries out automatic generating of the brake pressure force in an urgent 
situation. It is possible to detect the external occurrence besides an operator's reaction especially the location 
of a brake pedal and a rate, and/or a car, and to use them as a foundation which determines a brake assistant 
about whether it is necessary to operate or not using the sensor of a brake system. Usually, a brake assistant 
operates only in the situation which needs a brake force higher than the brake force corresponding to the 
current brake-pedal location which the operator brought about. It is possible to consider as the decision 
criterion which carries out the trigger of the brake assistant, and to take into consideration the occurrence 
besides cars, such as relative velocity to the rate which reduction of the location of an accelerator pedal 
besides the rate of a brake pedal and an operator's guide peg move to a drive pedal from an accelerator 
pedal, the other distance from other cars, and a car. It is possible to include the flow chart shown in drawing 
in the system which controls other distance and rates from a car. 
[0018] 

According to the flow chart, the approach step 1 has the inspection forjudging whether the brake-pedal 
locations SBP are decreasing in number first as compared with the cycle passed before. When that is right, 
according to branching actuation of yes, a cycle is passed to the approach step 2. When that is not right, 
according to branching actuation of no, a cycle is passed to the approach step 3. 
[0019] 

In a suitable case, it may be advantageous to take into consideration moreover the location of the trigger 
switch which has the function which makes an automatic-braking-system assistant non-operative shortly 
after the location of a brake LGT switch and a brake pedal take the trigger stroke from an actuated position 
to the direction of an orientation at the approach steps 1 or 2. It is possible to detect especially whether it is 
that brake actuation the trigger was done [ actuation ] by the operator is performed using the location of a 
trigger switch. In this case, the inquiry by the approach step 1 about whether compared with the cycle while 
the brake-pedal location SBP is advancing, have taken the smaller value, or followed, and the trigger of the 
brake pedal was carried out is started by the periodic repeat. In a trigger switch and/or a suitable case, it is 
possible by taking the location of a brake LGT switch into consideration to detect the start of the brake 
actuation performed now and the end. 
[0020] 

When it is detected during current brake actuation that the brake-pedal location SBP became smaller within 
the approach step 1 , a system branches to the approach step 2 which continues the hold function restricted to 
the time amount of current brake actuation. According to the approach step 2, the inquiry about whether the 
brake actuation performed now was completed is started by the periodic repeat. According to branching 
actuation of yes, return and an approach sequence start a system again to the approach step 1 after 
termination of brake actuation. 
[0021] 

A brake-pedal location does not return in the direction of an orientation, but when following the increasing 
function rather and having taken the same front value as a cycle or a front large value is detected at the 
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approach step 1 , a system runs to the approach step 3 according to branching actuation of no. it is supposed 
that the increasing function detected at the approach step 1 has a non-operative brake pedal --**** (SBP=0) 
— it is in the midst of the brake actuation to which a car does not change a brake-pedal location, or is 
making it increase, or it is shown that it is in ****** and others. In this case, if other reasons for barring 
actuation cannot be found, a brake assistant can operate fundamentally at any times. 
[0022] 

At the approach step 3, there is an inquiry about whether the brake-pedal rate VBP is descending below to 
the limiting value Vlimit. When that is right, a system runs to the approach step 4 according to branching 
actuation of yes. According to the approach step 4, a brake assistant's actuation is suspended between time 
amount thold. After termination of time amount thold, a system passes along return and a flow chart again 
to the approach step 1 , and resumes the check forjudging whether it is [ of starting a brake assistant's 
actuation ] reasonable for a background. 
[0023] 

A rate checks the brake-pedal rate VBP about whether it has fallen below the limiting speed Vlimit defined 
in advance because [ to detect whether a signal notch is in the level of the sensor signal showing the pedal 
rate VBP ]. For example, such a signal notch will not be based on actual return actuation of a brake pedal, it 
may be one of what is depended on the design-related behavior of a sensor by contact resistance having 
arisen suddenly with the resistance potentiometer of the diaphragm stroke sensor (diaphragm travel sensor) 
which measures a brake-pedal location. Since the signal notch is large, when a rate falls below a limiting 
speed Vlimit in both cases, according to branching actuation of yes of the approach step 3, a system stands 
by within the approach step 4 between the holding time thold until another actuation is performed. When 
especially a signal notch originates in the problem of a sensor, it is prevented that the quick standup of the 
signal following the degree of a signal notch carries out the trigger of the brake assistant to incorrectness by 
this. Usually, in the case of a sensor-related signal notch, in after completing the holding time thold set as 
the order of the magnitude of about 120 mses, the re-standup of a signal is already completed. 
[0024] 

It is possible to distinguish [ which comes to carry out the trigger of the brake assistant ] a sensor-related 
inaccurate signal from an actual forward brake-pedal rate using the limiting speed Vlimit of the approach 
step 3. Usually, when the actual brake-pedal rate VBP is over the forward reference value, and it follows 
and the brake-pedal location is increasing at the rate according to a reference value at least, the trigger of the 
brake assistant is carried out. On the other hand, in order that the return rate of a pedal may be measured and 
the limiting speed Vlimit used as the foundation of the inquiry in step 3 may carry out clear [ of what is 
evaluated ], a negative value is taken and it differs from the criteria rate forward at this point. The range 
which is different from each other for a limiting speed and a criteria rate and not overlapping is defined. 
[0025] 

When having not fallen at the approach step 3 below the limiting speed Vlimit specified by the sensor value 
of the pedal rate VBP is detected, a system runs to the approach step 5 which checks a vibration acceleration 
level according to branching actuation of no. 
[0026] 

It judges whether the signal value which expresses the brake-pedal deceleration aBP with the approach step 
5 was checked, and it is over the decelerating limiting value adecl defined in advance. It is made for this 
check to have the signal notch of the sensor relation by the error which carries out short-time continuation 
detected. In order to detect few small errors which may carry out the trigger of the brake assistant to some 
extent, the check of acceleration or decelerating level is sometimes required. Because of slight continuation 
and the small amplitude, with a location or a velocity level, such an error can have required dependability 
and cannot detect it. 
[0027] 

When it is detected that it is over the limiting value adecel specified by the signal value of the brake-pedal 
deceleration aBP at the approach step 5, the error of a signal may exist, and before returning to the phase 
step 1 according to branching actuation of yes, or the system was defined in advance, it runs to the approach 
step 6 to which the system between the holding time thold calculated as a function of a current variable 
stands by. Consequently, a brake assistant's actuation is intercepted between holding time thold. 
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[0028] 

if a pedal rate decreases toward termination of actuation of a brake pedal — immediately — almost all brakes 
— it is working and the decelerating criteria are met. however, the effect of negative in temporary cutoff of 
the brake assistant who follows branching to the approach step 6 from the approach step 5 since it is not 
usually assumed in this phase that a brake assistant operates in any cases — nothing — continuing . 
[0029] 

When the sensor value of the brake-pedal deceleration aBP is not over the specified limiting value adecl, a 
system runs to the approach step 7 which asks the criteria of actuation of a brake assistant according to 
branching actuation of no of the approach step 5. The criteria taken into consideration may be both state 
variables besides cars, such as relative velocity to the distance and the car from a car under transit the state 
variable in cars, such as a forward rate of a brake pedal, and the front. When the corresponding criteria are 
met, a system runs to the approach step 8 according to branching actuation of yes. According to the 
approach step 8, a brake assistant operates and automatic-braking- system actuation is performed by the 
brake pressure force higher than the brake pressure force corresponding to a brake-pedal location. When that 
is not right, a system returns to the approach step 1 according to branching actuation of no. 
[0030] 

When it is outside the tolerance where the approach which was expressed [ be / it / under / automatic- 
braking-system actuation / which already operated / leading ] here in the suitable case is performed, and one 
of the inspected state variables can admit it, it may be advantageous to bar generating of the brake pressure 
force. 

[Brief Description of the Drawings] 
[Drawing 1] 

It is drawing showing the flow chart of activation of automatic-braking-system actuation. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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WRITTEN AMENDMENT 



[Procedure revision] The decodement presentation document of the 34th article amendment of Patent 
Cooperation Treaty 

[Filing Date] October 30, Heisei 1 3 (2001 . 1 0.30) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[The contents of amendment] 

[0005] 

There is risk of saying that it is not too early to carry out the trigger of the brake assistant, it is not too late, 
or it does not carry out a trigger at all for the inaccurate signal by design-related signal forgery or a sensor 
error of a sensor although the reaction of the operator who does the trigger of the automatic-braking-system 
actuation is detected using a sensor. In order to detect the stroke of a brake pedal especially, when using the 
sensor containing a resistance potentiometer, the design-related sliding contact resistance may arise and a 
signal notch may arise in the input of the control device of a car. However, this notch is re-compensated 
within short time amount, and a right signal value can usually exist in a control unit. However, it is 
interpreted as emergency brake within a control unit, and although the re-standup of the signal after a notch 
is automatic, it may result in the trigger of the brake actuation which is not desirable. 
DE 19722532A1 is indicating the approach of controlling the failure in the diaphram stroke sensor of a 
brake booster again. Here, the start of a failure and the end are detected and the measurement unit performed 
as a result of a failure is chosen as a function of the period of a failure. To the end of a failure, the state 
variable detected at the beginning of a failure is held uniformly, and is continued. In order to prevent the 
mistake trigger of automatic-braking-system actuation in the end of a failure, the rate value zero which are 
not having the filter let it pass are sent to a velocity filter. 



[Translation done.] 
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